of intracranial disease from frontal sinus suppuration, while Jansen,3 with an operative experience of 800 cases, reported three of purulent meningitis, without operation, about six of large extradural abscess and one of serous encephalomeningitis. In the same year Gerber 4 pUblished an exhaustive report of frontal sinus complications collected from the literature, in which he tabulated 51 cases of meningitis without brain abscess, six of which had had sinus thrombosis; and 65 cases of brain abscess, 27 of which also had meningitis and two had thrombosis. In 1913, Boenninghaus 5 was able to collect only five additional cases of purulent meningitis due to frontal sinus suppuration, thus bringing the total to 56. Since that date we have found five more cases, the references to which are included in the bibliography of this paper-6, 7, 8, 9 and 10. Some of the recent foreign literature has been inaccessible because of the war, and no doubt unreported cases have occurred.
' Meningitis may complicate either chronic or acute sinusitis, is more common in the male sex and during the second and third decades. Gerber 4 reports three under ten years of age and the same number over sixty years. It usually starts over the silent area of the brain, and the symptoms may be obscured by those due to the neighboring sinusitis or the orbital complications. Usually it runs a rapid course and terminates fatally within five days, although the symptoms may be intermittent or the course prolonged. In one of our cases, herein reported, the pathologist estimated that localized meningitis had been present for six months. In this case both fever and leukocytosis were absent.
The infection may be transmitted through a congenital or a carious defect in the posterior wall of the sinus, through the veins or lymphatics, by infection of the diploe or oy the formation of an osteomyelitis.
In 1913, Zwillinger l l demonstrated that colored fluid, injected into the perimeningeal lymph spaces, could be recovered in the lymphatic plexuses of the mucous membrane of the frontal sinus. Furthermore, it has been shown that the veins of the sinuses communicate with each other and through the bones with the meninges and the cranial sinuses. The relative or absolute closure of the nasofrontal duct may be a factor in some cases. It has been stated that the larger the frontal sinus the greater the danger of intracranial complications.
After purulent leptomeningitis has developed, the prognosis is very bad. Only three of Gerber's fifty-one cases recovered and two of these were serous meningitis. A' few cases of purulent meningitis have recovered--e. g., Beck 12 reports the cure of a case of otitic origin in which pneumococci were found in the cerebrospinal fluid. The Haynes operation was performed in this case. There is considerable evidence to show that the mortality has been increased by operations on the sinusese. g., Boenninghaus 5 reported a mortality of ten cases following 375 Killian operations, or two and two-thirds per cent. He collected fifteen cases of death from intracranial complications which were the direct result of the Ogston-Luc operation on the frontal sinus. Four of these cases died from meningitis in from two to six days after operation, one from subdural abscess and sinus thrombosis eight days after operation, eight from osteomyelitis in from seven weeks to two years after operation, and two from brain abscess. In 1909, Hajek 13 reported two postoperative fatalities and stated that Gerber compiled a series of thirty-six. These statistics are by no means conclusive, as many cases have not been reportede. g., Hajek speaks of six cases reported privately.
As there is considerable operative risk, the cosmetic results are not always satisfactory and complete cure is uncertain, many surgeons hesitate to do a radical operation unless intracranial infection is suspected or the bone is diseased. Even conservative surgeons agree that one must not hesitate beyond this point.
The following case illustrated the value of even a late operation: About two months ago I operated on the left frontal, ethmoidal and maxillary sinuses of a 14-year-old boy who had marked proptosis of the left eyeball. On operating we found the dura exposed in the ethmoidal and frontal regions with a local meningitis. The roof and inner wall of the orbit were largely destroyed, and staphylococci were found in pure culture. The patient has shown no evidence of extension of the intracranial involvement. The Wassermann test was negative.
The results were not' so fortunate in the following cases:
Case I.-On December 18, 1918, Dr. L. asked me to see his
14-year-old son, who had been suffering for about two weeks from an acute inflammation of the left frontal sinus with swelling and tenderness. He had had an attack of influenza during the latter part of September, from which he seemed to recover, with the exception of a condition of malaise. He became exhausted on the slightest exertion and did not look well. Previously he had been a normal, healthy boy. As I saw him in his home, my examination was incomplete. However, there was neither tenderness nor swelIing over the sinuses, the postural tests were negative and there was no abnormal scretion in the nose or throat. I suggested a blood count, an X-ray examination of the sinuses and examinations by an ophthalmologist and a neurologist. The roentgenologist could not determine whether the left frontal sinus was absent or full of exudate. The blood count showed 20,000 leucocytes. The neurologist, Dr. William G. SpilIer, examined him two days before he died and gave a negative report.
I urged his father to send him to the Lankenau Hospital for study, as the cause of the leucocytosis and weakness had not been determined. He was admitted to the hospital during the evening of December 20th, but I was not notified of his presence until the following forenoon, when I received a telephone message that he had become unconscious the previous evening and showed signs of meningitis. Drs. Spiller, Page and I saw him in consultation at 2 p. m. on the day after admission. He was comatose, the neck was stiff, the' pupils did not react to light and accommodation. The left one was widely dilated, the right contracted, and there was a hemorrhage in each fundus. The examinations of the ears, lungs, heart and abdomen were negative. The right arm and leg showed spasmodic twitching. The Babinsky was present in the right foot, both patellar reflexes were slightly increased. Kernig's and Brudzinski's signs were positive.
The blood count showed hemoglobin, 90 per cent; red blood cells, 4,870,000; white blood celIs, 26,300; polynuclears, 72; lymphocytes, 11; L. mononuclears, 10; transitionals, 7. The cerebrospinal fluid was cloudy and showed a count of 226. mostly red cells, and Gram positive diplococci resembIinO' pneumococci. On admission his temperature was 99, pulse 60: respiration 20-the following morning 100.5, 70 and 20. A second X-ray examination showed an exudate in the left frontal sinus. All agreed that the sinus should be opened. This was done, and it was found to be filled with thick brown fluid. The mucous membrane was moderately inflamed, the walls were intact, and the nasofrontal duct was patulous. The patient required little ether and the pulse and respiration were normal during the short operation. While the wound was being sutured the patient suddenly stopped breathing, probably from paralysis of the respiratory center. Efforts at resuscitation failed. No autopsy was obtained. Case 2.-1'. D., C1.ge 21 years, native of Poland, came to the eye clinic at the German Hospital, September 30, 1908, and was referred to the nose and throat department by Dr. W. T. Shoemaker.
The patient gave the following history: He had been kicked by a horse above the right eye 14 years ago. Three months later he noticed a swelling over the inner end of the eyebrow, which slowly increased in size. There 'were no symptoms except moderate bilateral "dizzy" headaches in winter time and loss of the sense of smell on the diseased side.
Examination showed a swelling about as large as a pigeon's egg along the inner end and extending below the right eyebrow. There was no tenderness. The periphery of the elevation was hard and bonelike, the center doughy and cystic.
The appearance of the inside of the nose was practically normal except that there was crowding of the middle turbinal on the right side caused by the moderate inward bulging of the external wall of the nose. There was some yellowish nonfetid secretion in the left anterior nasal chamber and in the nasopharynx. Sense of smell was lacking on the right side. Transillumination showed both frontals dark. The skiagraph was unsatisfactory. The eyes were normal.
Diagnosis of mucocele of the frontal sinus was made. October 2nd, after removing the anterior end of the middle turbinal, we opened the frontal sinus and found the cavity very large, measuring two inches in the anteroposterior as well as the lateral diameter. The cavity was filled with thick, ropy mucus. There was no communication between the sinus and the nose, therefore a very large passage was made and a 67i rubber drainage tube was inserted, one end being left in the incision in the eyebrow while the rest of the incision was closed with sutures.
The patient did fairly well, and the drainage tube was removed from the wound in the eyebrow at the end of a week, and ineffectual efforts were made to keep the internal portion in' situ. However, in spite of persistent attempts to keep it open with bougies and tubes, the artificial duct closed and the swelling reappeared.
On October 29th, I reopened the wound in the eyebrow and found the sinus nearly filled with flabby granulations and some thick mucus. I then inserted a gold tube with a large flange, treated the granulations with silver nitrate and closed the external wound. The patient made an uninterrupted recovery with marked improvement in his mental condition.
Four years later, December, 1912, he came to my office with an acute purulent infection of the right frontal sinus with drainage of pus through and about the gold tube which was still in place, surrounded by granulation tissue. After a few treatments he improved and then disappeared from my observation for another four-year period when, in the summer of 1916, he returned with a recurrence of acute symptoms. He refused to go to the hospital in spite of urgent advice, and I did not see him again until June, 1917, at which time pus was coming through the upper eyelid and the tube was badly blocked. He still refused to go to the hospital and failed to report for treatment.
About a month later I was called to his home by his family physician and found him with a typical attack of meningitis, from which he promptly succumbed. It was impossible "to do even a lumbar puncture in his squalid surroundings and in the presence of a dozen or more of his Polish friends, and the family refused to allow him to be taken to a hospital.
Unfortunately an autopsy was unobtainable. . Case 3.-F. S. was admitted to the Polyclinic Hospital December 9th, 1912. He was large, well proportioned and looked much younger than his age of 77 years. During the past seven years he had been a night watchman and previously a glassblower. His chief complaint was loss of vision and a discharge above the right eye. For the past two years he had had a bilateral, intermittent, creamy yellow anterior nasal discharge. During the last six weeks he had had three attacks of swelling of the right cheek and bilateral swelling of the eyelids. During the last attack he used poultices, following which a fistula formed over the right eye, and through this there had been a discharge of pus. Three weeks previously he had had polyps removed from the right nostril. He had never had pain. With the exception of a loss of forty p(}unds in weight during the last two years, dyspnea on exertion and occasional swelling of the feet, the rest of the general history was negative. He denied venereal disease.
The examination showed tenderness over the floor of the right frontal sinus with induration of the tissues of the upper part of the right orbit and a supraorbital fistula extending into the frontal sinus from which pus was draining. Both nostrils were filled with pus which could be traced on the right side to the middle meatus. The right middle turbinate was large and polypoid. The view of the left naris was obstructed by a deflected nasal septum. There was no pus in the pharynx and the choan<e were free. A culture of the pus was sterile. The X-ray examination showed marked clouding of the right frontal and roughening of its median wall, with slight clouding of the right antrum and of the ethmoids on both sides.
On the 11th of December, 1912, the right middle turbinal was removed and pus was washed from the right antrum.
Dr. Reber reported the external ocular muscular movements good, incipient cataract, haziness of discs and retinae with overfilling of veins and arteries in both eyes but more marked in the right one. He advised operative interference to preserve the integrity of the right eye.
The blood count was normal, with 5,520 leucocytes. The urine showed a trace of albumin and a few epithelial casts. The temperature and pulse were normal.
December 14th, 1912, eight days after admission, an external operation was performed. The front wall containing the fistula was removed, and the sinus was found filled with pus, the pulsation of which suggested a communication with the brain. The posterior wall was necrosed over an area of about 1 em. in diameter through which the inflamed dura could be seen and pulsation could be felt. At this point the operation had to be discontinued because the patient was doing badly, and after inserting a gauze drain, he was returnei to bed. He seemed to be in fairly good condition the following day, with normal pulse and temperature. The urine, however, showed casts and albumin.
On the third day after operation, the patient became irra-. tionaI and had one general convulsion which the neurologist attributed to uraemia. His examination showed increased knee jerks, clonus on left, readily exhausted on right. No . Babinsky. Marked subsultus of tendon in both arms. Apparently no palsy of arms or legs which he moved voluntarily. Left pupil responded to light-right eye bandaged. Blood pressure, systolic 210, diastolic. 80. The patient died during the night of the 17th, apparently from uremia.
The autopsy showed bilateral-chronic suppuration of thf rontal, ethmoidal and sphenoidal sinuses and of the right antrum of Highmore and chronic suppurative meningitis with secondary atrophy of the cortical substance of the frontal lobes of the brain, estimated to be of six months' duration. Infection probably pneumococcic. Gram positive diplococci.
